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1 
This invention relates to fluid-tight seals for 
preventing leakage between adjacent wall mem- 
bers and particuiarly to such seals for preventing 
leakage of fluid between separable walls of closed 
casings or housing and which seals are readily 
detachable. 
Many types of apparatus require closed cas- 
ings or housing having remova.ble wall portions 
for the purpose of inspection or sezvicing of the 
apparatus therein. For example, in one form of 10 
supersonic underwater signaling aPParatus an 
electroacoustic transducer is arranged within 
streamlined housing carried under water on a 
vessel. The front portion or nose of the housing 
is constructed of a sound transmitting material, 15 
such as rubber, and must be marie removable in 
ortier to gain access to the equipment within the 
housing. Furthermore, it is essential that a 
fluid-tight seal be provided between the nose 
piece and the body of the housing and that the 2O 
seal be readfly removable by operation of 
vices accessible from the exterior of. the housing. 
larthermore, on a streamlined housing of this 
type it is desirable that all projections on the 
external surface be as small as possible to mini- 5 
mize resistance to the passage o.f the housirig( 
through water. It is therfore desirable that 
the devices for actuating the sealing mechanism 
shall not project appreciably beyond the surface 
of the housing. Accordingly, it is an object of 
this invention to provide a fluid-tight seal forï0 
enclosures having separable wall sections includ- 
ring an improved arrangement for insuring a 
fluid:tight seal and which shall be easfly 
tachable for opening of the enclosure. 35 
It is another object of this invention to pro- 
vide a simple and effective detachable sealing 
device ïor closed housings which shall present 
minimum resistance to the passage of fluid over 
the outside of the housing. 40 
The novel features which are believed to be 
characteristic oî this invention are set forth 
with particularity in the appended claires. The 
invention itself, however, both as to its organ- 
ization and method of operation, together with 45 
further objects and advantages thereof, may. 
best be understood by reference to the follow- 
ing description taken in connection with the ac- 
companying drawing in which Fig..1 represents 
a closed housing employing a detachable seal- 50 
ing device embodying the invention; Fig. 2 is an 
enlarged sectional view of the sealing device 
shown in tig. 1; Fig. 3 is a sectional view on the 
line 3--3 of Fig. 2; and Fig. 4 is  view similar 
to Fig. 2. of another embodiment, of .the in- 
vention. 
Referring now fo the drawing, the closed hous- 
ing illustrated in Fig. 1 is of streamlined or 
teardrop design of round cross section and suit- 
able for use under water for enclosing appara- 
tus such as a supersonic signaling' device:. The 
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2 
housing comprises a main or body portion I. and 
a nose portion 2 secured together about their 
open ends by a  detaehable sealing device 3 em- 
bodying the invention. The housing ! is ar- 
5ranged to be attached to a suitable vessel 
through a supporting, boss. 4 and air or other 
fluid under pressure may be admitted to the 
teri0r of the housing from the vessel thr0ugh a 
connection 5 between the interior of the. boss 4 
and the housing. The nose2 comprises a dome- 
shaped all constructed of rubber or other, suit- 
able sound trans.mdtting material indicated in 
cross section at 6 and supported on a metal grid 
or framework a portion of which is shown in" 
section at  in Figs. 1 and 2. The metal grid 
 is rigidly secured to a ring ,6 forming the pe- 
riphery or rira of the nose piece 2, and the tub- 
ber wall 6 is vulcanized ' Or otherwise suitably 
sealed to the.ring 6. The .rubber wall 6 may 
also be held against the gridwork  by a suit- 
able harness 9 having straps !9-attached fo a 
banal ! ! and secured t0. the ring 6 by screws !2. 
The harness 9 holds the rubber wall member 6 
agaLust the gridwork and prevents undue dis- 
tortio of the wall due to pressure within the 
housing, this pressure normally being higher 
that the external pressure for the purpose of 
minimizing leakage into the housing. 
A detachable seal between, the housings ! and 
2 extends-entirely around the housings and pre- 
vents leakage on all sides. The seal is con- 
structed by providing a recess in the form ofa 
slot or groove !3 extending entirely around the 
rira of the housing ! gnd facing forward toward 
the nose piece 2. A tongue !4 is formed on the 
rira 6 of the nose piece and is arranged to fit the 
slot and o extend into the slot until the outer 
portion of the ring 8 acting as a stop strikes the 
housing ! along its outer abutting surface !6. 
Removal of the tongue from the slot is prevented 
by tightening of a plurality of screws I $ threaded 
into the- nose piece2 on the outer side of the slot 
at an angle positioned to engage a sloping sur- 
.face ! 1 .formed on the .forward side of the tongue 
!4 which has a reduced portion 16 between the 
surface !l and the body of the rira . Whn thé 
screws 16bave been tightened the noseplece 
is.rigidly held on the honslng !. The screws 
are ruade tolie substantially flush with the outer 
surface of the-casing 
tightened. In order%o provide a seal between 
the end of the tonguë .I 4nd the sides of the cas- 
 ing I withinthe slot I$ an-annular gaSket 19 of 
def0rmable or resilient matèrlal is placed in the 
55 sl0t adjacent he tongue I , and in.ortier to com- 
 press the gasket. I  and .fOrce it into sealing en- 
gagement with both the wall of the casing I and 
the tongue member I anaanularwedging ring 
2} is 10cated adjacent the gasket ! and is pro- 
6O vided with .a sloping surface 21 al0ng which are 
arranged a plurality of. wedging elements or seg- 



ments 22 two of which are illustrated in Fig. 
The wedges 22 may be forced inwardly by oper- 
ation of a plurality of screws 23 so that pressure 
is exerted between the end wall of the slot 3 and 
the pressure distributing ring 2{} to force the 
gasket 19 into seaing engagement with the 
tongue and with the sides of thé slot !3. When 
the screws 23 are tightened in pbsitiofi to-pro- 
vide the Iiquid-tight seat::ttièi heads, lie Sub- 
stantially flush with the outer walI of the casing 
 and present minimum res.st.a.nce to the flow of 
Iiquid over the outside of the honsing. A s shown 
in Fig. 1, each of the segments 22 is in engage- 
ment with three of the screws 23 so that pressure 
may be exerted substantially equally over the 
length of each segment. When if is desired to 
loosdn. the segments the outer two screws 23 on 
each  segment may be loosened flrst and there- 
after the middle screw may be retracted so that 
if draws the segment 22 outwardly; for this pur- 
pose the middle screw is formed with a terminal 
member 24 dovetaited in a slot 2 in themiddle 
of.th'e segment 22 so that the segment is.pulled 
outwardly on retraction of' the middle screw 23. 
The slot-25 extends across the segment 22 so 
that when the segment 22 is removed ïrom the 
slot 3 it will be disengaged from the terminal 
".membef 24 of the middle screw 23. In order te 
remove the segments 22 and also to place them 
in the slot in the desired position, each segment 
is provided with recesses 26 af ifs ends. These 
recesses may be engaged by projections on a suit- 
able tool (hot Shown) or by separate tools pro- 
vided to engage the recesses at each end of the 
'segment so that the segments may easily be 
cated in their desired positions. 
When the seal is being assembled the screws 
23 are placed in their retracted positions and the 
plurality of segments 22 are then inserted in the 
slot 3 around itsentire circumference. The 
pressure distributing ring 2{} is placed in the slot 
with ifs sloping surface 2 in engagement with 
the sloping edge of .the elements 22 and the 
gasket ring I ris ..then . inserted and pressed 
against the ring 2{}. The seal is now ready for 
.tie nose piece 2 fo be placed in position and the 
tongue 4 is inserted in the slot 13. The screws 
6 ..being in their retracted positions are then 
tightened uniïormly about the periphery of the 
casing and press the tongue 4 into position so 
that the ring 6 rests on the housing  along the 
surface 5. When the screws $6 have been tight- 
ened the nose pieCe 2 is rigidly held on the cas- 
ing . A fluid-tight seal is then effected bY tight- 
ening the screws 23 uniformly around the pe- 
riphery of the casing fo pr.esS the wedging el- 
ments 22 inwardly and force the pressure dis- 
.tributing ring 2} al0ng the slot 3 against the 
gasket 9 thereby ïorcing the gasket into flud- 
:tight sealing engagement with the rira oï the 
housing ! .and the nose piece2. If is thus ap- 
parent  that the sealing device.provides a simple 
and effective arrangement ïor.proFiding a fluid- 
tight seal between two removable wall portions 
of the closed ho2sing while:Presenting minimum 
interïerence with th smooth çxternal su_rface f 
-the housing Fm'herm0re,/: he-:saling gasket 
is completely proteçt.d ïr0m in jury which might 
be cused b: cont.a.c.t with: e. xternal objects duri..ng 
movement of the casing, throgh'vs, ter .ïor ex- 
. In . 4 there is illuststel.modified embodi- 
ment of the invention which iælarticularly 
tended for sealng a casing of rigi-d material such 
 as--a, pl.astic fo a .steel casing or housin, Sïch. as 
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the housing I in Fig. 1. In Fig. 4 the rira of a steeI 
housing similar fo the tioùsing I isindicated af 
21. and the rira of a rigid nose piëce or other 
housing section 28 constructed of rigid plastic or 
5 similar material having the required sound trans- 
mitting characteristics is provided with an an- 
nular tongue 29 fitted into a slot 39 similar to the 
. slot 13 in the modification of Fig. 1. The nose 
piece 26 i squred against removal ïrom the hous- 
10 ing 2 bY aring or hand 3! extending around the 
housing and.having projections 32 and 33 
gaging outwardly opening annular grooves 34 and 
35 ih the wall member 25 and the rira 
respectively. The hand 3 is preferably a split 
15 ring which may be expanded sufliciently fo place 
if over the housing members when they are being 
assembled so that the members may be placed 
gether with the tongue 25 in the slot 3} and the 
ring thereaïter securely held in position with its 
0 projections 32 and 33 engaging the slots 4 and 
35, a .plurality of screvs .6 being provided fo 
secure the hand  to the rim of the housing 
2L. The arrangement for effecting a seal.be- 
tween the end of the tongue . and the walls of 
 the recess 3 is essentially the saine as that shown 
. in Figs. 2 and 3 and comprises a deformable an- 
nular gasket 3, a rigid presstn'e distributing ring 
35, a plurality of wedge elements 39, and a plu- 
rality of screws . The construction of the 
0 pressure distributing ring, wedge elements, and 
screws may be the saine as that shown in Figs. 2 
and 3 and the seal is effected in the saine man- 
ner by tightening the screws 4 to force the wedge 
elements 9 inwardly and compress the gasket 
 . The projections 32 and 33 on the hand 
acts as stops to prevent withdrawal of the tongue 
29. ïrom the recess 3 and hold the tongue 
rigidly in place so that the gasket , when com- 
pressed between the tongue and the pressur.e dis- 
{} tributing member $8, provides a liquid-tight seal 
 between rim 2 ar%d rim 26. This arrangement 
illustrated provides minimum disturbance of the 
smooth external surface of the housing and pro- 
vides an effective seal. 
4 While the inventionbas been described in 
connection with a particu!ar type of housing 
comprising a rigid metallic portion and a nose 
portion of either resilient or rigid sound trans- 
mitting material, other applications will readily 
0 be apparent fo these skilled in the art. If is hot, 
therefore, desired that the invention be limited to 
the specific constructions illustrated and de- 
scrib(ed and if is intended by the appended claires 
fo cover all modifications within the spirit and 
5 scope oï the invention. 
What I claire as new and desire to secure by 
Letters Patent of the United States, is: 
1. in a fluid-tight erclosure, having separable 
 wa!l sections, a seal for preventing leakage of 
60.fiuid between the Separable wall sections com- 
prising a portion of one wall section havin2" a slot 
extending arond the opening between the sec- 
tions; a portion 6f the other of said wall sec- 
tions having a tongue extending around the 
65 opening betwen the sections and arranged to fit 
in said slot, means for preventing the withdrawal 
. of said tongue frein said slot, a gasket in said slot 
adjacent, said tongue, wedge means in said slot 
between said gasket and the end of said slot, and 
70 pressure exerting means engaging said wedge 
.means and. accessible from outside said one wall 
section for forcing said gasket into sealing en- 
gagement with both said wall sections. 
2. A seal for preventing Ieakage of fluid 
7 tween two Separable wall sections comprising a 
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flrst wall section having a recess therein open- 
ing along one edge thereof, a second wall section 
having a ]portion entering said recess, means for 
]preventing the withdrawal of said portion from 
said recess, a gasket extending across said 
cess and abutting the end of said portion, a rigid 
pressure element engaging said gasket on one 
side and s]paced from the end of said recess on its 
other side, and means including a wedge lying 
against said other side of said element for moving 
said element to force said gasket into sealing en- 
gagement with both said wall sections: 
3. A seal for preventing leakage of fluid be- 
tween two separable wall sections comprising a 
rst wall section having a slot therein near one 
edge thereof, a second wall section having a 
tongue extending into said slot, means for ]pre- 
venting the withdrawal of said tongue from said 
lot, a gasket extending across said recess and 
abutting the end of said tongue, a rigid pressure 
distributing element in said recess adjacent said 
. gasket and having a sloping portion on its side 
remote from said gasket, and wedge means engag- 
ing said sloping portion for moving said pressure 
distributing element against said gaslet to force 
said gasket into sealing engagement with both 
said wall members. 
4. A seal for preventing leakage of fluid be- 
tween two detachable casing sections comprising 
a rim portion on one of the sections having a slot 
therein extending therearound, the other of the 
sections having a tongue extending around the 
rim thereof and into said slot, means for pre- 
venting the withdrawal of said tongue from said 
slot, a gasket extending around said slot adjacent 
said tongue, a pressure distributing member ex- 
tending around said one section within said slot, 
and means including a plurality of wedge mem- 
bers for forcing said pressure distributing mem- 
ber against said gasket to force said gasket into 
sealing engagement with both said sections. 
5. A seal for preventing leakage of fluid be- 
tween two dëtachable casing sections comprising 
a rim portion on one of the sections having .a 
slot therein extending therearound, the other of 
the sections having a tongue extending around 
the rim thereof and into said slot, means for pre- 
venting the withdrawal of said tongue from said 
slot, a gasket extending around said slot adjacent 
said tongue, a pressure distributing member ex- 
tending around said one section within said slot, 
a plurality of elongated elements of wedge-shaped 
cross section arranged in said slot adjacent said 
pressure distributing member, a plurality of 
screws detachably engaging said elements and 
extending from said slot outwardly through the 
wall of said one section for pressing said wedge 
members against said pressure member to force 
said gasket into sealing engagement with both 
said sections, a plurality of said screws engaging 
each of said elements and at least one of the plu- 
rality of screws engaging each element being 
keyed to the element to exert pressure in the 
opposite direction when said one screw 
tracted. 
6. A seal for preventing leakage of fluid 
tween two detachable casing sections comprising 
a rim portion on one of the sections having a slot 
therein extending therearound, the other of the 
sections having a tongue extending around the 
rim thereof and into said slot, means for prevent- 
ing the withdrawal of said tongue from said slot, 
a gasket extending around said slot adjïcent said 
tongue, a pressure distributing member extending 
around said one section within said slot, a plu- 
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6 
rality of elongated elements of wedge-shaped 
cross section arranged in said slot adjacent said 
]pressure distributing member, a plurality of 
screws extending from the outside wall of said 
5 one section into said slot adjacent respective ones 
of said wedge elements each of said screws having 
a portion detachably keyed toits res]pective one 
of said elements whereby each screw may exert 
]pressure on its respective element in both direc- 
10 tions of movement of the screw and said elements 
are detached from said screw simultaneously with 
the removal of the elements from said slot. 
7. A seal for ]preventing leakage of fluid 
tween two detachable casing sections comprising 
15 a rira ]portion on one of the secttons having a 
slot therein extending therearound, the other of 
the sections having a t0ngue extending around 
the rira thereof and into said slot, a stop on said 
other wall section arranged to engage said one 
0 section for limiting the movement of said tongue 
in said slot, a plurality of screws extending from 
the outer wall of said one section into said slot 
for forcing said tongue into said slot to draw said 
sto]p into engagement with said one section and 
25 for preventing withdrawal of said tongue from 
said slot, a gasket extending around said slot 
adjacent said tongue, a pressure distributtng 
member extending around said one section within 
said slot, a plurality of elongated elements of 
3O wedge-sha]ped cross section arranged in said slot 
adjacent said ]pressure distributing member, a 
]plurality of screws extending from the outside 
wall of sald one section into satd slot adjacent 
res]pective ones of said wedge elements each of 
5 said screws having a ]portion detachably keyed 
to its res]pective one of said elements whereby 
each screw may exert pressure on its respective 
element in both directions of movement of the 
screw and satd elements are detached from said 
0 screw simultaneously with the removal of the ele- 
ments from said slot. 
8. In a fluid-tight casing having two se]parable 
wall sections of round cross section, a seal for 
]preventing leakage of fluid between said wall 
45 sections com]prising res]pective portions of said 
wall sections arranged in abutting relationshi]p 
about the round o]pening therebetween, one of 
said ]portions having a slot therein extending 
around the o]penlng and o]pening toward the other 
5o of said portions, satd other ]portion having a 
tongue extending into said slot, both of said por- 
tions having outwardiy opening recesses therein 
near the edge of said o]pening, means including 
a hand encircling said casing and overlapping 
5 said ]portions and having projections extending 
into said recesses for ]preventing removal of satd 
tongue from said slot, a gasket in said slot ad- 
jacent said tongue, wedge means in said slot 
tveen said gasket and the end of said slot, and 
0 pressttre exerting means engaging said wedge 
means and accessible from outside said one wall 
section for forcing said gasket into sealtng en- 
gagement with both satd wall sections. 
JOHN 8KOPIC. 
;5 REFERENCES CITED 
The following references are of record in the 
file of this .pa, tent: 
UN1TED 8TATES PATENTS 
Naine Date 
Haskell ............ Aug. 7, 1917 
FOREIGN PATENTS 
Country Date 
Italy .................. July 1935 



